Analysis of signal transduction pathways in macrophages using expression vectors with CMV promoters: a cautionary tale.
The cytomegalovirus (CMV) major immediate-early promoter is a strong promoter used for both in vitro and in vivo expression of proteins in signal transduction and gene therapy studies. CMV activity is induced by external stimuli such as endotoxin from Gram-negative bacteria (LPS), TNF-alpha and phorbol esters. This inducibility poses problems when this promoter is used to drive the expression of either wild type or dominant negative mutated proteins as tools in signal transduction studies. This report draws attention to the problem associated with this widely used approach. The role of NF-kappaB and Hypoxia Inducible Factor-1alpha (HIF-1alpha) in the transcriptional regulation of Vascular Endothelial Growth Factor (VEGF) in macrophages was investigated using CMV-promoter-driven expression of either wild type or dominant negative proteins involved in these pathways. Difficulties encountered while interpreting the data due to the inducibility of the CMV promoter by LPS are highlighted in this report and provide a cautionary note for the evaluation of data acquired using this approach.